(TROSH

Fire Fighter Fatality Investigation
and Prevention Program

Death In the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

September 10, 2003

Fire Fighter Suffers Sudden Cardiac Death At His Fire Station - Oregon

SUMMARY
On February 20, 2003, at 0730 hours, a53-year-

old male career Captain (the deceased) began his
24-hour shift at hisfirestation. During hisshift, the
Captain was performing normal dutiesincluding
checkingfireextinguishersand participatingintraining
exercisesof emergency egressduring aircraft rescue
operations. Hewaslast seendiveby crew members
at 2030 hours as he was preparing for sleep. He
wasfound thenext morningin hisprivatequartersat
0700 hours by two crew members. The Captain
was unresponsive, wearing the previous night’s
uniform, laying diagonally on top of hisbed. One
crew member ranfromtheroomtocall 911 (medica

emergency) and retrieve an automated external

aefibrillator (AED) fromthegtation’'sambulance. The
other crew member checked the Captain’svitd signs
and found no pulse and no respirations. As he
prepared to perform cardiopulmonary resuscitation
(CPR), he noted the Captain was stiff and cool to
thetouch. Sincethe Captain had obviously been
expired for sometime, CPR wasnot begun. The
AED showed no heart beat (asystole), and thislack
of a heart beat was confirmed by the arriving

Advance Life Support ambulanceteam. Hewas
pronounced dead at the Sation by the county coroner.
Thedesth certificate completed by the county medica
examiner, listed “ischemic heart disease” asthe
immediate cause of death dueto “atherosclerotic
coronary heart disease.” The autopsy, conducted
under thesupervison of thecounty medicad examiner
listed “arteriosclerotic cardiovascular diseass” asthe
causeof death.

A number of agencieshave developed preventive
measures to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
Thisgrategy condstsof: 1) minimizing physcal sress
on fire fighters; 2) screening to identify and

subsequently rehabilitate high risk individuas, and
3) encouragingincreased individud physcal capacity.
Thisstrategy has not been evaluated by NIOSH,
but representsresearch presented intheliterature,
consensus votes of Technical Committees of the
National Fire Protection Association (NFPA), or
labor/management groupswithinthefire service.
Issuespotentialy relevant tothisFD include:

* Consider dlightly modifying FD medical
evaluations to be consistent with NFPA
1582.

» Consider adding exercise stressteststo the
medical examination on a periodic basis.

e Consider more strenuous physical fitness
testing.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupationa Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. I dentification of
causal and contributing factors enable researchers and safety
specialiststo devel op strategiesfor preventing future similar
incidents. The program does not seek to determine fault or
place blame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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INTRODUCTION & METHODS

On February 20, 2003, a53-year-old male Captain
lost consciousness sometime after 2030 hourswhile
on-duty at hisfiregtaion. Thevictimwaspronounced
dead by the county coroner at the station the next
morning. On March 4, 2003, NIOSH contacted
the affected Fire Department (FD) to gather more
information onthefatality. OnAugust 3, 2003, an
occupationd physcianfromtheNIOSH FireFighter
Fatality Investigation Team traveled to Oregon to
conduct an on-siteinvestigation of theincident.

During theinvestigation NIOSH personnel met and/

orinterviewedthe

* FreChief

*  Crew membersof the deceased

*  Deceased'sfamily including hiswife, sster, and
Seps

* FD contract physician

Duringthesite-visit NIOSH personnel reviewed

» FDloghbook

* Dedathcetificate

* Autopsy report

* Thedeceased smedical records

* FD pre-employment/pre-placement medical
evauation

* FDrunreportsfor 2003

INVESTIGATIVERESULTS

Incident. On February 20, 2003, at 0730 hours, a
53-year-old male career Captain (the deceased)
began his 24-hour shift at his fire station. No
emergency calswerereceived that day, and theday
wasspent checking fireextinguishersand training for
emergency egressduring aircraft rescue operations.
The Captain wasthe apparatus Driver during this
training sesson and hewaswearing histurnout jacket,
but not therest of histurnout gear or hissdf-contained
breathing apparatus (SCBA). Accordingto crew
members, the apparatus Driver duty during this

training exercise was not aphysically demanding
position.

At approximately 1830 hours, the crew had dinner
andthenretired tothetelevision areatorelax. At
approximately 2030 hours, the Captain said good
night to crew membersand retired to hisslegping
quarters. Not at that time, nor at anytimeduring his
shift, did the Captain report to crew membersany
symptomssuggestiveof cardiac problems(e.g., chest
pain, shortnessof breath, dizziness, papitations,
syncope, etc.). If fact, severa crew membersnoted
that helooked better than he had for weeks. During
thenight severa crew membersnoted the Captain’s
room light wason, but they did not inquire because
they thought hewasreadingin bed.

The Captain was usually thefirst to arisein the
morning, typically around 0500 hours. Hewould
make coffeefor the crew and begin the chores of
cleaning the station. Inthe morning, the Captain
typically dressedincivilian clothesfor thelast few
hoursof the shift. By 0700 hoursthe entire crew
had awoken, and all wondered why the Captainwas
degpingsolate. Two crew memberswent to avaken
the Captain and found him lying on his back,

diagonally across his bed with his head pressed
againstthewal. Hewasdtill inthepreviousnight's
uniform with his shoes unlaced and his pants
unbuckled. Hewasunresponsive.

Onecrew member ranfromtheroomto cal dispatch
(911) for amedical emergency, and thenrantothe
dation’'sambulancetoretrievetheir AED. Theother
crew member checked the Captain’svita sgnsand
found no pulse and no respirations. Henoted his
purple/black appearance and, ashemoved the body
to perform CPR, he noted the Captain was iff and
cool tothetouch. Sincethe Captain had obvioudy
been expired for sometime, CPR was not begun.
TheAED showed no heart bedat (asystole), and this
lack of aheart beat was confirmed by thearriving
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Advance Life Support ambulanceteam. Hewas
pronounced dead a the station by the county coroner
at 0700 hours.

Medical Findings. Thedegth certificate, completed
by the county medica examiner, listed* ischemicheart
disease” asthe immediate cause of death dueto
“atherosclerotic coronary heart disease.” Pertinent
findings from the autopsy, conducted under the
supervisonof thecounty medica examiner, showed:

Moderate calcification and atherosclerotic

narrowing of thecoronary arteries
“70-80% stenosisof theright coronary
atey”

“95% genog sof theproximd left circumflex
coronary artery with the plaque showing
centra disintegration andliquefaction”
“Substantia stenosisof theleft anterior
descending coronary artery”

» Softening and dark discoloration of the left
ventricle, more toward the apex” [afinding
suggestive of arecent myocardial infarct (M)
(otherwiseknown asaheart attack)]

* Noscarssuggestiveof old/remoteheart attacks

* Noevidenceof ablood clot (embolus) inthe
pulmonary arteries

* Microscopic examination of the heart muscle

showed noinflammation, necrosis, or scarring

[again thesefinding suggest no old/remote heart

attacks

Hisblood carboxyhemoglobinleved (atest of carbon
monoxide exposure) was not checked due to no
exposureto firesmokeduring hisshift, and no drug
screenwas performed.

Although the Captain had four risk factorsfor CAD
(male gender, age over 45, family history, and
smoking), he had no known history of CAD. In
1999, during hisannua medicd eva uation, hisresting
EK G wassuggestiveof anew anteroseptal M (heart

attack). Subsequent medica evaluationsincluded
an echocardiogram and an exercisestresstest (EST).
Theechocardiogram showed normd heart Structures,
Sze, and motion. HiSEST wasconducted using the
Bruce protocol. The Captain exercised for 12
minutesreaching 12.9 (METS) and amaximum heart
rate of 156 beatsper minute (93% of hismaximum
predicted heart rate). He reported no symptoms
suggestive of angina, showed no EKG signs of
ischemia(no ST segment changes), and had agood
blood pressureresponse. Hedid show ventricular
couplets at peak exercise which resolved during
recovery. Therewereno sustained dysrhythmias
(abnormal heart rhythms). An imaging study
conducted at rest and at peak exercise showed
normal and uniformtracer uptakethroughout al aress
of theheart. Therewerenoditribution discrepancies
between theresting and exerciseimages. Inaddition,
the scan cal culated anormd eft ventricular function
(gectionfraction of 56%).

Thisnegative stresstest resulted in the occupational
medicine clinic re-eva uating the June 1999 EKG
Subsequent questioning of thetechnidan parformingthe
EK G gtrongly suggested dectrodel ead placement was
respongblefor thetracing being suggestive of anew
anteroseptal MI. Correct lead placement during the
resting EKGjus prior tothe EST (July 13, 1999), and
during subsequent EK Gsat theoccupationd medicine
clinic (July 15, 1999) wereentirely normd. Hislast
annud physca evduaionwasconductedin June2002
and hewasceared for unredtricted full-duty.

The Captain never mentioned any heart symptoms
tofamily members. Hedid have occasond episodes
of heartburn, but the symptom characteristicswere
not suggestiveof angina(e.g. theheartburntypicaly
started after alate, spicy mea and wasunrelated to
exertion). Approximatdy sx weeksprior tohisdeath,
the Cgptainwent hunting with hisson and successfully
climbed very hilly and rugged terrainfor severd hours
without any heart symptoms. About threeweeks
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prior to hisdegth, the Captain had an upper respiratory
illnesswhich heattributedtoa“ cold.” TheCgptaindid
not seek medical carefor thisillness, and it resolved
after about twoweeks, dthough hecomplained of some
residual tiredness. A few daysbefore hisdesath, the
Captainhad afew ingtancesof chest muscul oskel etd
pan. Agan,thepancharacterisicsmeadeit unlikely to
beangina(the pain was sharp, unrel ated to exertion,
andlasted only 10to 20 seconds).

DESCRIPTION OF THE FIRE
DEPARTMENT

Atthetimeof the Captain’sdeath, the FD consisted
of 23 career firefightersmanning onefire station
serving a population of 8,000 residents in a
geographic areaof fivesquare miles. Theprimary
responsibility of the FD isemergency incidents at
theAir Nationa Guardand civilianairport. When
theAir Nationd Guardisnot flying, theFD responds
to community mutua ad calsfor support of sructure
andwildlandfires. For thefirst sx monthsof 2003,
the FD responded to 204 incidents, with 107 (52%)
being runway barrier changes.

Firefighters are State employees and work a24-
hour shift (Day 1), followed by 24 hours off-duty
(Day 2). Thissequenceisrepeated on Days 3-4
and Days5-6. Days 7-9 are days off prior to the
sequence repesting (thisaveragesto a56-hour work
week). Shiftsbegin at 0730 hours. The Captain
was on “Day 3" of hiswork sequence, and had
agreedtowork an upcoming overtimeshift on“Day
6.” The Captain had 23 years of experienceasa
firefighter and was promoted to Captain in 1990.
He was certified as a National Fire Protection
Association (NFPA) FireFighter |, FireFighter 11,
Fire Officer, Driver/Operator, HazardousMaterids,
andaWildland FireFighter.

Candidate Evaluations. Whenvacanciesinthe FD
becomeavailable, applicationsaretaken for those

dready certified asNFPA FireFighter I, Emergency
Medica Technician (EMT)- basic, and Department
of DefenseInternationa Fire ServiceAccreditation
Congress (IFSAC). The applicant then takes a
written and aphysical ability test followed by an
interview conducted by a board composed of
membersof the FD and Officersstationed at theAir
Nationa Guard base. Thetop candidate(s) ishired
asathree month probationary employee, and the
rest of theranked candidatesarekept onahiring list
for oneyear.

Preplacement Evaluations. All probationary

employees are required to undergo a

preplacement medical evaluation conducted by

acontractor hired by the FD. The FD specifies

the components of the medical evaluation which

includes:

»  Completemedica history and questionnaire

* Height, weight, andvitd sgns

e Phydcd examination

e Vidontest

* Audiogram

o Urindyds

e Urinedrugscreen

* Bloodtests: Complete blood count, chemistry
panel (SMA 6) whichincludesaserumglucose
measurement

*  Spirometry (lungfunctiontests)

* Chest X-ray (oneview - PA)

* Redingdectrocardiogram (EKG)

e Skintestfor tuberculosis(PPD)

* HepatitisB & C screen

e Immunizations administered if proof of
vaccination cannot be provided [ hepatitis B,
measles, mumps, & rubella (MMR), and
vaicdlg.

After reviewing thisinformation, the contractor
decideswhether the candidateismedically cleared
toperformfirefighting duties. Qualitativerespirator
fittesting iscurrently performed by the FD.
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Periodic Evaluations. The FD requires annual

medical evaluations for all fire fighters. This
evduaionisthesameasthepre-placement evduation
without the Chest X-ray, and urine drug screen.

However, the contractor a so administersarandom
urinedrug test on onerandomfirefighter per month.
In addition, for FFs above the age of 50, the

contractor checks PSA and givesstool testing kits
for occult blood. TheFD Physician contractor aso
adminigersaphyscd ability test congsing of walking
on atreadmill at apace of 2 milesper hour (mph)
witheevationsof 0° for threeminutes, 3.5°for three
minutes, and 7° for threeminutes (nineminutestotd).
The participant’sheart rate istaken at three minute
intervals. Thistest achieves approximately 6.9
METS. Firefighterswhose pul se exceeds 85% of
themaximum heart rate (220 minustheir age) isput
inalight duty position and aphysical conditioning
programisprescribed.

Medical Clearance, and Fitness/Wellness

Programs. If afire fighter isinjured at work,

emergency medica carecanbeadministered by any
physician, however thismust befollowed-up by the
State’sprogram for workers compensation issues
and clearancefor returntowork. A firefighter who
misseswork for three shiftsbecause of anillness
(work-related or not), must also be cleared for

“return-to-work,” by either the State physician or
the FD’scontract physician.

Thefirestation hasexercise (strength and aerobic)
equipment purchased by, or donatedto, the FD. The
FD hasavoluntary fitnessprogramwherefirefighters
can have protected time during non-Air National
Guard flying hoursto use the exerci se equi pment.
Approximately 20% of thefirefighterstakeadvantage
of the opportunity to usethe exercise equipment.

TheFD contractswiththeloca occupational hedth
clinic to provide health maintenance/wellness
information during their annua medica evauation.

Inaddition, any feesfor classeson smoking cessation,
weight reduction, or dietary habits, are covered by
theFD.

DISCUSSION

In the United States, coronary artery disease
(CAD) dueto atherosclerosis (plague) isthe most
common risk factor for cardiac arrest and sudden
cardiac death.* Risk factorsfor itsdevelopment
includeincreasing age, male gender, heredity,
tobacco smoke, high blood cholesteral, high blood
pressure, physical inactivity, obesity and
overweight, and diabetes.? The deceased fire
fighter had four of theserisk factors.

The narrowing of the coronary arteries by

atherosclerotic plagues occursover many years,
typically decades.® However, the growth of these
plaques probably occurs in a nonlinear, often
abrupt fashion.* Heart attackstypically occur with
the sudden devel opment of compl ete blockage
(occlusion) in one or more coronary arteriesthat
have not developed acollateral blood supply.® This
sudden blockageisprimarily dueto blood clots
(thrombosis) forming onthetop of atherosclerotic
plagues. Inthiscase, nothrombuswasfound at
autopsy.

Establishing the occurrence of a heart attack
requires any of the following: coronary artery
thrombus, characteristic EKG changes, and

elevated cardiac enzymes. Sincethelatter two
could not be performed prior to hisdeath, and no
definitive thrombus was found, it cannot be
determined if his sudden cardiac death was
precipitated by aheart attack. On the other hand,
a 95% blockage (stenosis) of one of the main
coronary arteries (proximal left circumflex) with
centra disintegration and liquefactionissuggestive
of athrombus which would have caused a heart
attack and precipitated his sudden cardiac death.
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Blood clots, or thrombus formation, in coronary
arteriesisinitiated by disruption of atherosclerotic
plagues. Certain characteristicsof theplagues(size,
composition of the cap and core, presenceof alocal
inflammatory process) predispose the plaque to
disruption.> Disruption then occurs from

biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,

increased catecholamines, and shear forces, which
occur during heavy exercise®’ Althoughfirefighting
isavery physicaly demanding occupation, by all
accounts, the Captain was not engaged in heavy
physcd exertionduring hisshift.

Prior to thisevent, the victim had no symptoms of
angina(heart musclepain). Unfortunately, sudden
cardiac deathisoftenthefirst overt manifestations
of ischemic heart disease®

Toreducetherisk of sudden cardiac arrest and heart
attacksamong firefightersaswell asother medical
causes of incapacitation, NFPA hasdevel oped its
“Standard on Medica Requirementsfor FireFighters
and Information for Fire Department Physicians,”
otherwiseknown asNFPA 1582.° NFPA 1582, in
its appendix for “informational purposes only,”
recommendsthét firefightersover theageof 35with
risk factorsfor CAD be screened for obstructive
CAD by an Exercise Stress Test (EST).
Unfortunately, EST have problemswith both false
negatives(inadequate sensitivity) and fasepogtives
(inadequate pecificity), particularly for asymptometic
individuds(individua swithout symptomssuggestive
of CAD).**! Thishasled other expert groupsto
not recommend EST for asymptomaticindividuals
without risk factorsfor CAD.1214

When asymptomaticindividudshaverisk factorsfor
CAD, recommendations for EST vary by

organization. NFPA 1582 recommends biannual
EST for firefighterswith CAD risk factorsbeginning
at age 35.° Medica certification for acommercial

driverslicenseissued by the U. S. Department of
Trangportation (DOT) recommendsEST for drivers
over the age of 45 with more than two CAD risk
factors.’? TheAmerican College of Cardiology/
American Heart Association do not think that * there
isevidenceand/or general agreement that [EST] is
useful and effective’ inasymptomeatic personswithout
known CAD, but they identify four groupsof such
personsfor which*thereisconflicting evidenceand/
or adivergence of opinion about the useful ness/
efficacy” of EST. Inthesegroups, EST’s" usefulness/
efficacy islesswell established by evidence/opinion”
(as opposed to the “weight of evidence/opinion
[being] infavor of usefulness/efficacy).” 3

*  Group 1:Personswithmultiplerisk factors. Five
risk factors for CAD are defined:
hypercholesterolemia (total cholesterol greater
than 240 mg/dL ), hypertension (systolic blood
pressure greater than 140 mm Hg or diastolic
pressure greater than 90 mm Hg), smoking,
diabetes, and family history of premature CAD
(heart attack or sudden cardiac deathin afirst-
degreerelativelessthan 60 yearsold).

* Group 2:Men over the age of 40 and women
over theageof 50 (especidly if sedentary) who
planto start vigorousexercise.

* Group 3:Men over the age of 40 and women
over theageof 50who areat highrisk for CAD
dueto other diseases(e.g., chronicrend failure).

* Group 4:Men over the age of 40 and women
over the age of 50 who are involved in
occupationsinwhichimpairment might impact
publicsafety.

Finally, the U.S. Preventive Services Task Force
(USPSTF) does not recommend EST for

asymptomdticindividuas eventhosewithrisk factors
for CAD; rather, they recommend thediagnosisand
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treatment of modifiablerisk factors (hypertension,
high cholesterol, smoking, and diabetes).** The
USPSTF indicatesthat thereisinsufficient evidence
to recommend screening middleage and older men
or women in the general population but notesthat
“screeningindividuasin certain occupations(pilots,
truck drivers, etc.) can be recommended on other
grounds, including the possible benefitsto public
Sday_ﬂm

Four yearsprior to hisdeath, the Captain had an
EST. All aspectsof the EST were negativewith
one exception: a ventricular couplet [two

premature ventricular contractions (PVCs)

occurring sequentially]. Themedical literatureis
unclear whether aventricular couplet during peak
exerciseissuggestive of ischemic heart disease,
and therefore apositive EST.® Given how well

the Captain performed on other aspectsof hisEST,
however, it was reasonable to conclude hisEST
wasnegative.

If the FD was conducting EST onabiennid (every
twoyears) basis, hisEST would have been repeated
in 2001. Therefore, it is possible the Captain’'s
underlying CAD may have beenidentified and he
could have beenreferred for further evaluation and
trestment. However, just Sx weeksprior to hisdesth,
the Captain participated in a very physically

demanding hunting activity. According to hisson,
the Captain gavenoindication of any heart problems
(chest pain, excessive shortness of breath with

exertion, or exerciseintolerance). Thus, evenif an
EST had been performed, the Captain may have
been one of the unfortunate 5% of individuaswith
CAD that have afa se negative EST.22

RECOMMENDATIONSAND DISCUSSION
A number of agencieshave developed preventive
measures to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.

Thisgrategy condstsof: 1) minimizing physcal dress
on fire fighters; 2) screening to identify and

subsequently rehabilitate high risk individuas, and
3) encouragingincreased individud physcal capacity.
Thisstrategy has not been evaluated by NIOSH,
but representsresearch presented intheliterature,
consensus votes of Technical Committees of the
NFPA, or labor/management groupswithinthefire
sarvice. Potentialy relevant issuesapplicabletothis
FDindude

Recommendation #1: Consider slightly
modifying the FD medical evaluations to be
consistent with NFPA 1582.

TheFD hasan excellent medica screening program.
When comparing thisprogramto NFPA 1582, there
areafew differences. Extracomponentscurrently
being conducted by the FD includeacomprehensive
medica EXAMINATION doneannudly, rather than
an annual medical evaluation and a periodic

comprehensive medical examination based onthe
ageof thefirefighter.

The 2000 Edition of NFPA 1582 recommends a
yearly physicd evauationtoincludeamedicd higory,
height, weight, blood pressure, and visud acuity test.
NFPA 1582 also recommends a comprehensive
examinationto includevisiontesting, audiometry,
pulmonary function testing, acompleteblood count,
urinalysis, and biochemical (blood) test battery be
conducted on aperiodic basisaccording totheage
of thefirefighter (lessthan 30: every 3years; 30-
39: every 2 years, over 40 years. every year). Extra
laboratory tests conducted by the FD, but not

included by NFPA, intheir comprehensivemedical

examinationinclude: a) thehemocult test for occult
blood, b) cholinesteraselevels, ¢) hepatitis-B titers,
and d) aresting EKG. TheFD should beawarethat
therevised 2003 edition of NFPA 1582 has passed
their Standards Council Committee and should be
issuedthisfall. Werecommend the FD review the
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revised edition and modify preplacement and periodic
physica examinationsaccordingly.

Themgority of firefightersinthisFD arecertified as
Hazardous Materials (HAZMAT) responders.

NIOSH haspublished guidelinesfor, and examples
of, HAZMAT pre-employment and periodic medica
evauations.® Reviewing theseguidelines, itwould
appear thiskFD’smedicd evaluaionsarebased more
onHAZMAT guiddlines, rather than the voluntary
NFPA 1582 standard. However, both guidelines
providethe physician administering the eva uation/
examination broad | atitude in determining testing
components. The selected components should be
based onthefirefighter’swork and their exposure.

Recommendation #2: Consider adding exercise
stress tests to the medical examination on a
periodic basis.

Asmentioned inthediscussion section of thisreport,
conducting EST in asymptomatic individualsis
controversia. After considering the prosand cons
of conducting EST every two years, the FD has
decided not to include this test. The NIOSH

publicationonHAZMAT medicd examinationgates,
“a‘'dresstest’ (graded exercise) may beadministered
at the discretion of the examining physician,

particularly where heat stressmay occur.”*® Given
the temperature of the area during the summer
months, and theuseof PPE during training exercises,
heat stress could beasignificant concern.

Recommendation #3: Consider morestrenuous
physical fitnesstesting.

Asmentioned in the annual medical evaluations
section of thisreport, the contract physician aso
conductsphysicd fitnesstesting. Firefightersare
exercised on a treadmill test for nine minutes
achieving approximately seven METS or a
VO, of approximately 24 ml-kg*-min™. Since

fire suppression activitiescanrequireaVo,
up to 45 ml-kg* -min?, this suggests a more
rigorous physical fitness testing might be

appropriate.t’-1°

Recommendation #4: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physica inactivity isthemost prevaent modifiable
risk factor for CAD intheUnited Sates Additionaly,
physical inactivity, or lack of exercise, isassociated
with other CAD risk factors, namely obesity and
diabetes.?® NFPA 1500, Standard on Fire

Department Occupational Safety and Health

Program, requiresawelIness program that provides
health promotion activitiesfor preventing health
problemsand enhancing overal well-being? NFPA
1583, Standard on Hed th-Rel ated Fitness Programs
for HreFighters, providestheminimum reguirements
for ahedlth-related fitness program.? 1n 1997, the
Internationa Association of FireFighters(IAFF) and
theInternationa Association of FireChiefs(IAFC)
published acomprehensiveFire Service Joint L abor
Management WelIness/Fitness| nitiativetoimprove
firefighter quality of lifeand maintain physica and
mental capabilities of fire fighters. Ten fire

departmentsacrossthe United Statesjoined thiseffort
to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.?® TheFire
Department could review these materialstoidentify
applicablee ementsfor their department. Wellness
programs have been shown to be cost effective,
typically by reducing the number of work-related
injuriesandlost work days2+% A smilar cost savings
has been reported by the wellness program at the
Phoenix Fire Department, where a 12-year

commitment hasresultedinasgnificant reductionin
their disability pension costs
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